Abstract. Repeating patterns make up a significant fraction of DNA and protein molecules. These repeating regions are important to biological function because they may act as catalytic, regulatory or evolutionary sites and because they have been implicated in human disease. Additionally, these regions often serve as useful laboratory tools for such tasks as localizing genes on a chromosome and DNA fingerprinting. In this paper, we present a space eg~icient algorithm for finding the maximum alignment score for any two substrings of a single string T under the condition that the substrings do not overlap. In a biological context, this corresponds to the largest repeating region in the molecule. The algorithm runs in O(n ~ log S n) time and uses only O(n 2) space.
Repeating patterns make up a significant fraction of DNA and protein molecules. The exact function of many of these repeating regions is unknown. In some cases (e.g. the protein collagen), the repetition produces a structural attribute. But, in many others, the repetition may function as a catalytic, regulatory or evolutionary site. For example, the centromeric region of DNA controls the movement of the chromosome during cell division. This regio~u termed a satellite consists of many contiguous copies of a species specific pattern and may serve as a protein binding site.
In still other cases, repeating regions have been implicated in human disease. A region consisting of a three nucleotide repeat on the human X chromosome is sometimes replicated incorrectly, causing the number of repeats to balloon from 50 to hundreds or thousands. Individuals with this defect suffer from fragile-X mental retardation. Several other diseases are also now known to have their basis in huge expansions of different trinucleotide repeats.
Besides their importance in understanding protein and DNA function, repeating regions are useful laboratory tools. For example, the number of copies of a pattern at a particular site on a chromosome is often variable among indivinduals (polymorphic). Such polymorphic regions are helpful in localizing genes to specific regions of the chromosome and also in determining the probability of a match between two samples of genetic material (DNA fingerprinting).
Given their importance and given the exponential growth in the size of the DNA and protein databases, efficient methods for detecting repeating regions are required.
Due to the action of evolutionary mutation, repeating regions rarely consist of exact repeats. Rather they are approximate repeats contaminated with substitutions, deletions and insertions. It is thus natural to consider approximate string matching techniques when designing algorithms for detecting repeats.
Let T = tl.'-t,~ and W = wl-.-w,~ be two strings over an alphabet ~. Let programming. Typically, in the biological domain, g is negative for all operations except replacement of similar symbols and the object is to maximize the alignment score.
In this paper, we consider the problem of finding the maximum alignment score for any two substrings of a single string T under the condition that the substrings do not overlap. That is, the maximum alignment score between two substrings T [g, h] and T [i, j] such that g < h < i < j. In a biological context, this corresponds to the largest repeating region in the molecule. 
